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Base catalyzed condensation of 6-aryl-4,5-dihydropyridazin-3-(2H)-ones la and b with benzaldehyde
and p-methoxybenzaldehyde affords the corresponding 6-aryl-4-arylmethylpyridazin-3(2H)-ones 2a-c.
Oxidation of the pyridazinones 2a and b, using sodium dichromate in acetic acid gives 8a and b,
respectively which in turn on condensation with hydrazine hydrate or 2,4-dinitrophenyl hydrazine
furnishes the hydrazones 10 and 11, respectively. Treatment of 2a and band/or 8a and b, with dimethyl
sulphate and acrylonitrile results in the formation of 6, 7, 12 and 13, respectively, while their reaction
with phosphorus oxychloride yields 5 and 14, respectively. The latter compound reacts with alcoholic
thiourea to afford the thione 15.
6-AryI-4-arylmethylpyridazin-3(2lI)-ones are
known to be readily prepared by the base-catalyzed
condensation of 6-aryl-4,5-dihydro-pyridazin-
3(2H)-ones with aromatic aldehydes':", In the
present work the base-catalyzed condensation of 6-
p-acetamidophenyl-la and 6-p-amino-phenyl-lb-
4,5-dihydropyridazin-3(2H)-ones3 with aromatic
aldehydes is carried out to produce 6-aryl-4-
arylmethylpyridazin-3(2H)-ones 2a-c in good
yields (Scheme I).
The arylmethyl structures 2a-c and not
arylmethylene structures 3a-c were confirmed by :
microanalytical data and spectral data (Tables I and
II). They are stable towards acids and alkalies.
They are soluble In basic solutions and
reprecipitate by addition of mineral acids. Their IR
spectra show close similarity to those of other 6-
ary 1-4-arylmethy lpyridazin- 3(2H)-ones 1,4 in the
lactam form 2a-c.
The compounds 2a and b show sharp NH and
C=O stretching frequencies characteristic of
acetamido group while that of 2c shows an
absorption band characteristic of amino group
(Table II). The presence of free amino group in 2c
is confirmed by its ready acetylation to 2a by
treatment with acetic anhydride. IH-NMR spectra
of the proposed structure exhibit signals at 8 3.86,
3.90 and 3.95 ppm with integration of two protons
for the methylene group of the latter compounds
2a-c respectively (Table II). The structures were
rigidly established by the identity of 2a with an
authentic sample prepared by the action of
hydrazine hydrate on 5-p-acetamidophenyl-3-
phenylmethylene-4-ene-4-olide 4 which was
prepared by the Perkin condensation of ~-p-
acetamidobenzoylpropionic acid with benzal-
dehyde in the presence of acetic anhydride and
fused sodium acetate.
Brown et al. have reported some reactions
involving 2a without referring to the preparation or
confirmation of structure of that compound. The
synthesized pyridazin-3(2H)-ones react either in
the lactim or in the lactam forms according to the
reagent used.
6-p-Acetamidophenyl- 4-benzylpyridazine-3-
(2H)-one 2a reacts in the lactim form when heated
with phosphorus oxychloride to give 6-p-
acetamidophenyl-4-benzyl-3-chloropyridazine 5.
Its structure was confirmed from its
microanalytical and spectral data (Tables I and II).
Its IR spectrum lacks the stretching frequencies of
the carbonyl group and the broad absorptions of
NHCO ¢:> N=COH grouping of pyridazinone
nucleus and its IH-NMR spectrum shows the
disappearance of singlet peak at 8 13.10 ppm
stands for NH proton of the latter segment.
On the other hand, pyridazin-3(2H)-ones 2a
and b reacted readily in the lac tam form with both
dimethyl sulphate" and acrylonitrile.' to give good
yields of 2-methylpyridazinone derivatives 6a
and band 2(2'-cyanoethyl)pyridazinones 7a and b
respectively. The structure of these compounds
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frequencies and their IH-NMR spectra lack the
signal characteristic of NH proton of cyclic
amide while they involve two triplets In
the range of 84.59-3.00 ppm (J=7Hz) standing for
-NCH2CH2CN grouping.
were confirmed from microanalytical data and the
closer spectroscopic study (Tables I and II).
The IH-NMR spectrum of 6b lacks the signal
characteristic of cyclic amide NH proton, a fact
referring that this group was involved In the
concerned reaction and instead it reveals a singlet
at 8 3.87 ppm with integration of three protons
attributed to NMe protons.
The IR spectra of the compounds 7a and b show
bands characteristic of C=N and C=O stretching
From the above reactions it is clear that the
reactivity of the cyclic amide moiety is higher than
that of normal amide concerning those reactions of
NH group.
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Table II-Spectral data of compounds 2, 5.8, 10-15
Compd" IR IHNMR
(vrnax in em-I) (8, ppm)
VNH VNH.OH Veo
2a 3250 2980- 1670, 13.II(s,IH,NH),10,14(s,IH,N-
2890 \660- H),7.87-7.21(m,Ar-H's),3.86
1640 (s,2H,CHz),2.07 (s,3H,Me)




c 3040- 1660- 7.80-6.60(m,ArH's),5.60(s,br,
2910 1652 2H,NHz),3·95(s,2H,CHz)























b 3380 3000- 1700, 13.64(s, IH,NH), I0.30(s, I H,
2840 1690, NH),7.90-7.I 9(m,ArH's),4.00
1662, (s,3H,OMe),2.65(s,3H,Me)
1649
8e 3000- 1700, I0.20(s, I H,NH),7.90-7.75
2880 1662- (m,ArH's),5.62(s,2H,NHz)
1650
lOa 3300 3000- 1687- 13.40(s, IH,NH), I0.20(s,IH,
2900 1660- NH),8.00-6.28(m,ArH' s+2H,br,
1650 NHz),2.10(s,3H,Me)
Contd.
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2e: 3380-3230 (VNH2);7a: 2240 (VCN);8e: 3320(VN2); 12a: 2248(vCN); 13b: 2240(VCN)
Ismail et al.4 reported a new and convenient
method for the synthesis of 4-aroylpyridazin-
3(2H)-ones by the oxidation of the corresponding
6-aryl-4-arylmethylpyridazin-3(2H)-ones. It was
important to test the validity of this method in
compounds containing some groups that could be
unstable under these reaction conditions. Thus,
when 6-p-acetamidophenyl-4-arylmethylpyridazin-
3(2H)-ones 2a and b were subjected to the
oxidation with sodium or potassium dichromate in
the presence of glacial acetic acid as a solvent they
gave the expected ketones namely, 6-p-
acetamidophenyl-4-aroylpyridazin-3(2H)-ones Sa
and b respectively, whose structures were
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substantiated from: microanalytical data; their IR
spectra show carbonyl stretching frequencies of
cyclic ami des and aryl ketones which lie nearly in
the same region where they were shifted to lower
values due to the hydrogen bonding shown by the
tautomeric lactim form 9 and that of amide in the
side chain. IH-NMR spectra of Sa-c lack the
signals characteristic of benzyl methylene protons,
a fact confirming the involvement of this group in
the oxidation process (Table II). The presence of
aryl ketonic group was further confirmed by the
fact that 8a and 8 react readily with hydrazine
hydrate and 2,4-dinitrophenyl hydrazine to give the
corresponding hydrazones 10 and 11 (Scheme II).
The structures of the latter hydrazones were
inferred from microanalytical data and the fact that
their IR spectra show the general features of
pyridazin-3(2H)-ones as singl~ strong carbonyl
stretching frequencies of cyclic amide, normal
amide and the broad bands at 3100-2900 cm'
region characteristic of NH and OH groups while
they lack the characteristic absorption band of aryl
ketones (Table II).
Interestingly, in the case of oxidation of 6-p-
aminophenyl-4-benzyl pyridazin-3(2H)-one 2c, a
mixture of products was obtained which was
difficult to separate. However, it was possible to
detect the expected ketone, namely, 6-p-
aminophenyl-4-benzoylpyridazin-3(2H)-one 8c
among this mixture by the similarity of the R, value
of one of the spots with that of 8c which was easily
prepared by the hydrolysis of 8a with 30% aq.
sodium hydroxide solution. The structure of 8c was
confirmed on similar basis to that mentioned in
other ketones (Table II).
Methylation and cyanoethylation of compound 8
using dimethyl sulphate and acrylonitrile,
respectively were also attempted in alkaline
medium to give the corresponding 2-methyl- and
2(2' -cyanoethyl)pyridazinone derivatives 12 and
13, respectively.
A closer examination of IR spectra of both
structures 12 and 13 advocates the lack of
absorption peaks in the 3~ region referring to the
absence of NHCO~N=COH grouping. In addition
they receive further support from IH-NMR spectra
which refer to the disappearance of the lactam NH
proton, instead they show a singlet peak in the
range of 8 3:98-3.82 ppm characteristic of NMe
protons of 12a and b respectively, while those of the
structure 13a and b involve two triplets attributable
to two methylene protons.







~'N~O ~'N~O. .H H
(10) (11)
(8-1]) a; Ar=C(o,H4NHCOMe ~ ,Ar'=Ph
b:Ar=C6H4NHCOMe ~ ,Ar'=C6H40Me l)
Scheme n
Interestingly both structures 12 and 13 are
rigidly established by the identity of their
compounds with authentic samples prepared by the
oxidation of 6a and 7, respectively using sodium
dichromate in glacial acetic acid.
6-p- Acetamidophenyl-4-benzoylpyridazin-
3(2H)-one 8a reacted in the lactim form with
phosphorous oxychloride to give the corresponding
6-p- acetamidophenyl-4-benzoyl- 3-chloropyrida-
zine 14 whose structure was established from
microanalytical and IR spectral data (Table II). The
structure was further established by its reaction
with thiourea in ethanol as a solvent to produce 6-
p- acetamidophenyl-4-benzoyl- 3-chloropyridazine
14 whose structure was established from
microanalytical and IR spectral data (Table II). The
structure was further established by its reaction
with thiourea in ethanol as a solvent to produce 6-




Hydrolysis N----'---i~~ 'N 0
30% uq. NaOH •
H
(Ih:)
thione 15 in good yield. The reaction proceeded,
presumably, via the intermediate formationt" of
thioronium salt which was difficult to be isolated
and the structure 15 was confirmed in a similar
manner of' other structures (Tables I and II)
(Scheme llI).
Experimental Section
All melting poins are uncorrected. IR spectra
were carried out on a PYE-Unicam SP 1200
spectrophotometer using KBr wafer technique and
1 .
HNMR spectra on Bruker AC-200 spectrometer
using DMSO-d6 as the solvent. Microanalysis was
carried out at Microanalytical Unit, Cairo
University.
Base-catalyzed condensation of· aromatic
aldehydes with 6-p-acetamidophenyl-4,5-
dihydropyridazin-3(2H)-one 1. A mixture of 6-p-
acetamidophenyl- 4,5-dihydropyridazin-3{2H)-one
(1a and b, 0.022 mole) in 4% ale. KOH (25 mL)
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Scheme III
and aromatic aldehydes, namely, benzaldehyde and
p-methoxybenzaldehyde (0.022 mole) was refluxed
for 6 hr, the reaction mixture was treated with
water after cooling and made just acidic by the
addition of HCl. The resulting solid was filtered
off and crystallized from suitable solvent to give 6~
p- acetamidophenyl-d-ary lmethylpyridazin- 3(2H)-
ones 2a-c. In case of synthesis of 2c the
acidification occurred by the addition of AcOH.
Synthesis of an authentic sample of 2a :
Method I. A mixture of 6-p-aminophenyl-4-
benzylpyridazin-3-(2H)-one (2c, 1g), and acetic
-anhydride (5 mL) was heated on a boiling water
bath for 1 hr, left to cool, poured onto cold water,
the solid formed was filtered off and crystallized
from ethanol to give pale yellow crystals, yield
85%. The product showed no depression of m.p.
and m.m.p. when admixed with the corresponding
product of the reaction of benzaldehyde with 6-p-
actamidophenyl-4,5-dihydropyridazin- 3(2H)-one
la.
Method II. A mixture of I3-P-
acetamidophenylpropionic acid (0.01 mole) and
benzaldehyde (0.01 mole) in the presence of acetic
anhydride (5 mL) and catalytic amount of fused
sodium acetate was heated on a boiling water bath
for 2 hr, the solid formed was filtered off and
crystallized from ethanol to give 4 as yellow
crystals, yield 90%, m.p. 233-35°C. Analysis:
Found C, 74.8; H, 4.7. C18HlSN02 requires, C,
74.75; H, 4.88.
Compound (4, 0.01 mole) was refluxed with
hydrazine hydrate (0.01 mole) in ethanol for 4 hr,
the solid formed was filtered off and crystallized
from ethanol to give "yellow crystals, yield 85%
which showed no depression of m.p. and m.m.p.
when admixed with corresponding product





oxychloride. A mixture of 6-p-acetamidophenyl-4-
benzylpyridazin-3(2H)-one (2a,lg) and phosphorus
oxychloride (5mL) was heated on a boiling water
bath for 2hr, the reaction mixture was poured onto
ice and cold water, neutralized with saturated
solution of NaOH, the precipitate formed was
filtered off and crystallized from suitable solvent to
give pale yellow crystals of 5.
Synthesis of 6-p-acetamidophenyl-4-
arylmethyl-2-methylpyridazin-3(2H)-ones. Di-
methyl sulphate (0.01 mole) was added to a solution
of 6-p-acetamidophenyl-4-arylmethylpyridazine-
3(2H)-ones (2a and b; 0.01 mole) in 10% aqueous
sodium hydroxide solution (10 ml.). The reaction
mixture was heated on a boiling water bath for one
hour and left to cool. The solid formed was filtered
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off and crystallized from suitable solvent to give
pale yellow crystals of 6a and b.
Reaction of 6-p-acetamidophenyl-4-arylme-
thylpyridazin-3(2H)-ones with acrylonitrile. A
mixture of 6-p-acetamidophenyl-4-arylmethyl-
pyridazin-3-(2H)-ones (2a and b; 0.01 mole) and
acrylonitrile (0.012 mole) in ethanol (20 mL) and
catalytic amounts of 10% aq. NaOH was refluxed
for 4 hr, the solid formed after cooling was
crystallized from suitable solvent to give 6-p-
acetamidophenyl-4-arylmethyl-2(2' -cyanoethyl-py-
ridazin-3(2H)-ones 7a and b as colourless crystals.
Synthesis of 6-p-acetamidophenyl-4-aroyl-
pyridazin-3(2H)-ones. A solution of 6-p-
acetamidophenyl- 4-arylmethylpyridazin-3(2H)-
ones (2a and b; 0.01 mole) in gl. acetic acid (40
mL) was treated with sodium dichromate (O.OIS
mole). The reaction mixture was heated under
reflux for 10 hr, cooled and poured over ice, cold
water. The solid formed was filtered off, washed
with cold water and crystallized from a suit-




hydrate. A solution of 6-p-acetamidophenyl-4-
aroylpyridazine-3(2H)-ones (8a and b; 0.01 mole)
in ethanol (20 mL) was treated with hydrazine
hydrate (1 mL). The reaction mixture was heated
under reflux for 4 hr, and left to cool. The solid
formed was filtered off and crystallized from
suitable solvent to give the hydrazone derivatives
lOa and b as yellow crystals, (Table I).
Reaction of 6-p-acetamidophenyl-4-aroyl-
pyridazin-3(2H)-ones with 2,4-dinitrophenyl
hydrazine. A solution of (lOa and b; 0.01 mole)
in ethanol (20 mL) was treated with a solution of
DNP in ethanol (S mL) and the mixture heated for
2 min. The solid formed was filtered off and
crystallized from suitable solvent to give the




oxychloride. Compound 8a (lg) and phosphorus
oxychloride (S mL) was heated on a boiling water-
bath for 1 hr, the reaction mixture was treated with
crushed ice (SO g), and made just alkaline by the
addition of saturated solution of NaOH. The
resulting solid was filtered off and crystallized
from light pet. (b.p. 80-100°C) to give 6-p-
acetamidophenyl-4-benzoyl- 3-chloropyridazine 14
as pale yellow crystals, (Table I).
Synthesis of 6-p-acetamidophenyl-4-benzoyl-
pyridazin-3(2H)-thione. Thiourea (O.S g) in least
amount of water was added to a solution of 6-p-
acetamidophenyl- 4-benzoyl-3-chloropyri-da-zine
(14; 19) in ethanol (20 ml.), The reaction mixture
was heated under reflux for 8 hr, and left to cool.
The yellow solid obtained was filtered off and
crystallized from benzene/ethanol, mixture to give
6-p-acetamidophenyl-4-benzoyl-pyridazin-3(2H)-
thione 15 as yellow crystals. (Table I).
Reaction of 6-p-acetamidophenyl-4-
aroylpyridazin-3(2H)-ones with dimethyl
sulphate. Dimethyl sulphate (0.01 mole) was
added to a solution of 6-p-acetamidophenyl-4-
aroylpyridazin-3(2H)-ones (8a and b; 0.01 mole) in
10% aq. NaOH solution (10 mL). The reaction was
heated on a boiling water-bath for I hr and left to
cool. The solid formed was filtered off and
crystallized from suitable solvent to give 12a and b
as yellow crystals (Table I).
Reaction of 6-p-acetamidophenyl-4-
aroylpyridazin-3(2H)-ones with acrylonitrile. A
mixture of 6-p-acetamidophenyl-4-aroylpyridazin-
3(2H)-ones (8a and b; 0.01 mole) and acrylonitrile
(0.012 mole) in ethanol (20 mL) was treated with
few drops of 10% NaOH solution. The mixture was
heated under reflux for 4 hr, the solid formed after
cooling was crystallized from suitable solvent to
give 6-p-acetamidophenyl-4-aroyl-2(2' -cyano-
ethyl)pyridazine-3(2H)-ones (13a and b) as yellow
crystals (Table I).
Oxidation of 6-p-acetamidophenyl-4-benzyl-
2-methylpyridazin-3(2H)-ones. A solution of (6a,
0.01 mole) in gl. acetic acid (40 mL) was treated
with sodium dichromate (O.OIS mole). The reaction
mixture was heated under reflux for 8 hr, cooled
and poured over ice and cold water. The solid
formed was filtered off, washed with cold water
and crystallized from ethanol to give 12a as yellow
crystals in yield 60%. The product showed no
depression of m.p. and m.m.p., when admixed with
the corresponding product obtained by the action of
dimethyl sulphate on 6-p-acetamidophenyl-4-
benzoyl-2-methylpyridazin-3(2H)-one.
Oxidation of 6-p-acetamidophenyl-4-benzoyl-
2(2' -cyanoethyl)pyridazine-3(2H)-one. A solution
of (7a; 0.01 mole) in gl. acetic acid (40 mt) was
treated with sodium dichromate (O.OIS mole). The
reaction mixture was heated under reflux for 8 hr.
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cooled and poured over ice and cold water. The
solid formed was filtered off, washed with cold
water and crystallized from ethanol to give 13a as
yellow crystals, yield 60%. The product showed no
depression of m.p., and m.m.p., when admixed
with the corresponding product obtained by the
action of acrylonitrile on 13a (Table I).
Hydrolysis of 6-p-aeetamidophenyl-4-
benzoylpyridazin-3(2H)one. A mixture of (Sa;
l g) and 30% NaOH solution (30 mL) was refluxed
for 3 hr, the reaction mixture was treated with
water, made just acidic by addition of acetic acid.
The solid formed was filtered off and crystallized
from ethanol to give Se as yellow crystals, m.p.,
210-12, yield 70% (Table I).
Oxidation of 2c. A mixture of (2c; 0.01.mole)
and sodium dichromate (0.015 mole) in gl. acetic
acid was refluxed for 10 hr, left to cool and poured
onto cold water. The solid formed was filtered off
and crystallized from ethanol to give a mixture of
products which were difficult to be separated. TLC
was used to identify 8e as shown by identity of the
R, of one of the spots with that of 6-p-
aminophenyl-4-benzoylpyridazin-3(21l)-one.
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